The cell walls of Trichophyton mentagrophytes were isolated in a practically pure state by means of a special pressure cell disintegrator.
Introduction
Little attention has been paid to isolate the purified cell walls from mycelia of dermatophytes and to observe their fine structure, although it has been well known that immunologically-active substances of the walls are primarily polysaccharides in chemical nature. Needless to say, isolation of the fungal cell wall is a prerequisite to the preparation of the antigens, trichophytins with high titer which react specifically with the sera of patients with trichophytosis.
The present paper is concerned with the isolation of cell walls of Trichophyton mentagroplytec n a practically pure state using a special pressure disintegrator, and also with observations of their organization under electron microscope.
Materials and Methods
The organism employed in this study was a strain of Trichophyton mentagrophytes. The fungus was grown in a Sabouraud's dextrose liquid medium for 4 weeks at 2$ °C. Mycelia were harvested, washed with distilled water to remove the adhering medium, and suspended in phosphate buffer (pH 7.2).
The disintegration of mycelia cells was carried out by Sorval-Ribi Refrigator Cell Fractionator (Model RF-1) at a pressure of 30,000 psi (9, 10) . For electron microscopic examinations, drops of suspension of cell wall preparations were mounted on grids, dried down in the air, and the specimens were shadowed with carbon vapor for 20 sec. Observations were made with a Hitachi HU-11 B electron microscope.
Results and Discussions
Isolation of cell walls: After testing various breakage tachniques, including ultrasonic disintegrator,
French press and Braun cell homogenizer, Ribi pressure cell disintegrator was found to be most satisfactory to disrupt the hyphal rigid walls of dermatophytes. Three per cent mycelial suspension in phosphate buffer adjusted to pH 7.2 was homogenized in a Potter-Elvehjem homogenizer, and subjected to disintegration by this instrument at a pressure of 30,000 and 45,000 psi, No remarkable difference, however, could be found in the degree of disintegration of mycelial cells at both pressures, and so, if not mentioned particularly, a pressure of 30,000 psi was used throughout the investigations. Electron microscopy of isolated cell walls: Electron micrographs of the isolated cell walls showed that they generally possessed microfibrillar components of about 100 A in diameter as illustrated typically in the Fig. 1 and 2 . The microfibils tend to run parallel with the longitudinal axis of the hyphae ( Japan. J. Med. Mycol., Vol. 9, 1968 173 2), mingling the crossed ones, and appear likely to be embedded frequently in the amorphous matrix of the cell walls. Similar findings have also been observed with the other fungi, for example, Allomyces, Phycomyces, Atreptomyces et al. (1-5, 8, 11-15) Preliminary chemical data on sugar constituents of the isolated cell walls by thin-layer and gas chromatography suggested a possible conclusion that an outer microfibrillar layer consisted of galactomannan, and an inner matrix was made up of glucan and chitin. Furthermore, cell walls were proved to contain 4.2% of total nitrogen. Amino acid analysis of acid hydrolysates of cell walls revealed glucosamine and 16 kinds of amino acids such as aspartic, glutamic acid, threonine, serine, proline, glycine, alanine, valine, isoleucine, leucine, tyrosine, phenylalanine, tryptophan, lysine, histidine and arginine.
On the basis of these data of morphological and chemical characteristics it seems reasonable to assume that the cell wall polysaccharides mentioned above interact in a certain manner with peptides or proteins, thus producing glycopeptides or glycoproteins which have been shown to be antigenic in our immunological works (6, 7) . Further chemical and immunological studies in detail are in progress.
